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A 


Anesthesia, for flexor tenolysis, 212, 227-228 





Antibiotics, following distal radius fracture 
treatment, 295, 296 


Aponeurosis pulley, palmar, 134 


Arm, proximal, nerve branches in medial 
exposure of, 9 


Arthritis, following malunion of distal radius 
fractures, 470, 471 
inflammatory, arthrodesis of wrist in, 631-632 
of distal radioulnar joint, 493-494 
of wrist. See Wrist, arthritis of. 
post-traumatic, salvage of, following distal 
radius fracture, 489-498, 494-495, 496 
radial styloid, 519-520 
rheumatoid, arthroscopic synovectomy of 
wrist in, 527-528 
management of distal radioulnar joint in, 
575-587 
ulnar head endoprosthesis in, 612-614 
scaphoid nonunion advanced collapse, staging 
of, 532 
treatment options in, 532 
scapholunate advanced collapse, staging of, 
532 
treatment options in, 532 
scaphotrapeziotrapezoid arthrodesis for, 
539-543 
septic, arthroscopic synovectomy of wrist in, 
528 
Arthrodesis, of wrist. See Wrist, arthrodesis of. 
in nonunion of distal radius, 444, 445 
total, in treatment of radiocarpal joint, 
490-49] 
partial, for rheumatoid wrist, 545-552 
radioscapholunate, 561-566 
scaphotrapeziotrapezoid, for arthritis, 539-543 
Arthroplasty, hemiresection, of distal radioulnar 
joint, 591-601 
total wrist. See Wrist, total arthroplasty of. 


Arthroscopic fixation, and open reduction, in 
four-part distal radius fractures, 412-413, 
414, 415 


Arthroscopic synovectomy, in arthritis of wrist, 
527-530 
technique of, 528-529 
indications for, 527-529 
of wrist, in rheumatoid arthritis, 527-528 
Arthroscopic wafer procedure, in painful wrist 
impaction, 569-572 
Arthroscopy, in central perforations in articular 
disc in distal radius fractures, 419-421 
in intra-articular distal radial fractures, 
407-416 
in reduction of radial styloid fractures, 410, 
411 
in reduction of ulnar styloid fractures, 413-415 


Arthrosis, following malunion of distal radius 
fractures, 470 


Axillary nerves, posterior appraoch to, 10 


B 





Biofeedback, in brachial plexus injuries, 106—107 
Bipolar electrical stimulator, handheld, 41 


Blood vessels, repair of, in treatment of complex 
flexor tendon injuries, 189-191 


Bone, and joint, repair of, in treatment of 
complex flexor tendon injuries, 189, 190, 191 


Bone graft substitutes, allograft, 450-451 
bioactive glass, 452 
calcium sulfate (plaster of Paris), 452 
composite grafts, 452 
demineralized bone matrix, 451 
growth factors, 452-453 
ideal, properties of, 449 
in distal radius fractures, indications for, 

449-450 

injectable cements, 452 
mineral grafts, 451-452 
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Bone grafts, autogenous. See Bone graft 
substitutes. 


Bone morphogenetic proteins, in tendon healing, 
271 


Bower's hemiresection-interposition, versus 
Watson’s matched distal ulnar resection, in 
arthritis of distal radioulnar joint, 584 


Boyes, J.H., tendon repair and, 124, 125 
Brachial neuritis, 33 


Brachial plexus, anatomy of, 16, 25 


direct repair of, by grafts with nerve transfers, 


55-69 
in lacerations, 56—57, 63-65 
in Open injuries, 62-63 
methods for, 55-56 
numbers of, 55, 56 
results of, 56-62 
general overview of, 1-4 
imaging modalities for, 25 
imaging of, 25-37 
infraclavicular, approach to, 8-9 
injury(ies) of, biofeedback in, 106—107 
classification of, 13-14, 47 
common interventions for, 103 


direct-current stimulation unit for. 103—104. 


105 
direct repair supplemented by transfers, 66 
direct ventral intraspinal implantation in, 
aims of, 111 
corpectomies for, 113-115 
in avulsed ventral nerve roots, 109-118 
neurotropic factors and, 115-116 
prior research in, 110—111 
site for, 112-113 
elbow flexion and, 65 
electrical stimulation in, 105 
electrodiagnostic studies in, 21—23 
electrophysiologic assessment of, 
preoperative and intraoperative, 39-46 
functioning free-muscle transfer for, 
91-102 
grading of, by elements, 56 
gravity-eliminated exercise in, 106—107 
gunshot wound, surgical outcome in, 
57-58, 65 
in adult, 13-24 
nerve transfers in, 71-82, 83-89 
materials and methods for, 72-73 
pre-/postoperative therapy for, 103-108 
incidence and cause of, 13 
infraclavicular, 47-48 


infraclavicular stretch, surgical outcome 
in, 67 
integrity of nerve root and, 44-45 
intraoperative electrodiagnosis of, 41-46 
mechanism and pathoanatomy of, 14-18, 
19, 20 
muscle strengthening in, 107 
pain management in, 107 
patterns of, 17—18 
physical examination in, 18-21 
preoperative electrodiagnosis of, 39-41 
PROM exercises in, 104, 105 
radiographic evaluation in, 21 
re-education of muscle in, 105-106 
sensory re-education in, 107 
shoulder abduction and, 65 
stretch/contusion, 58—62, 65 
supraclavicular, 47 
universal sling for, 103, 104 
lacerations of, surgical outcomes in, 57 
lesions of, partial and complete, assessment of, 
45-46 
nontraumatic plexopathy of, 29-35 
causes of, 33-35 
in breast and lung cancer as cause of, 33-34 
in inflammatory brachial plexopathy, 33 
in neurogenic tumors, 35 
nonmyelographic MRI in, 29-33 
overview of, 29 
radiation fibrosis as cause of, 33 
operative approaches to, 6—10 
pathoanatomy of, 4—5 
posterior approach to, for repair of avulsed 
spinal nerve roots, 111-112 
posterior subscapular approach to, 9 
postganglionic injuries in, anatomic 
considerations in, 5 
preganglionic injuries in, anatomic 
considerations in, 5 
retroclavicular, approach to, 8 
roots of, anatomy of, and types of injury, 15 
avulsions of, 15-17 
supraclavicular, approach to, 6-8 
surgery of, electrodiagnostic studies for, 49 
electrophysiologic studies during, 44 
imaging studies for, 49-50 
logistics and prioritization for, 50 
patient expectations for, 52 
physical examination for, 49 
planning of, 47-54 
preoperative planning for, 49-52 
surgical options for, 50—52 
timing of, 48-49 











surgical anatomy and exposures of, I-11 
traumatic plexopathy of, 25-29 

CT myelography in, 26-28, 29 

MRI myelography in, 28-29, 30 

overview of, 25-26 

plain-film myelography in, 26 
variations of, 2-4 


Breast, cancer of, plexopathy of brachial plexus 
in, 33-34 


Bunnell, S., tendon repair and, 124 


C 
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Camper's chiasm, 175 

Caput ulnae syndrome, 576 

Carpal instability, classification of, 408-409 
Carpal ligament, transverse, 134 


Carpal tunnel syndrome, distal radius fractures 
and, 295-296 
Carpectomy, proximal row, 553-559 
alternatives to, 552 
indications for, 551-552 
results of, 554-556 
supplemental procedures in, 556—557 
surgical technique for, 552—554 
Cast(s), immobilization using, in distal radial 
fractures, 310-313, 314, 315 


Catheter, indwelling, for flexor tenolysis, 
214-215 


Collagen, microarchitecture of, 129, 130 


Colles’ fracture(s), and scaphoid fracture, 
436-438 
immobilization of, 311, 312 


Combiholes, and locking plate stems, for plate 
fixation of distal radial fractures, 334—336 


Compartment syndrome, following internal 
fixation of distal radial fracture, 296, 302 


Compound muscle action potential, 39, 40, 42 


Computed tomography, in malunion of 
extra-articular distal radius fractures, 474 

Computed tomography myeiography, in 
traumatic plexopathy of brachial plexus, 
26-28, 29 


Corpectomies, for direct ventral intraspinal 


implantation of ventral nerve roots, 113-115 


Corticotomy, distraction, of radius, 479 





Creep, viscoelasticity and, 130 
Cruciate pulley C2, 135 


Cytokines, and growth factors, for tendon 
healing, 269, 270 


D 


Darrach resection, 601 
advantages and disadvantages of, 582 
complications of, 601-602, 607, 608 
contraindications to, 581] 
indications for, 580—581 
surgical procedure in, 581—582 





Denervation, muscle changes with, 91—92 


Dermal fibroblasts, autologous, for tendon 
healing, 269 


Digital fibro-osseous canal, 134-135 
Digital flexor sheath, 151, 153 
Digital pulley system, 135 


Digit(s), multiple replantation of, in complete 
amputations, 194-195 


Distal radius fracture(s), acceptable reduction 
of, 292 
and intracarpal lesions, 290 
and predictors of osteoarthritis, 289-290 
and predictors of residual disability, 290-291 
bone graft substitutes and bioactive materials 
in treatment of, 449-454 
cast immobilization in, 310-313, 314, 315 
central perforations in articular disc in, 
arthroscopy in, 419-42] 
closed manipulation and casting of, 307-316 
closed reduction of, and cast treatment of. 
complications of, 297-299 
longitudinal traction, 310, 311, 312 
manual, 310 
combined internal and external fixation of, 
395—406 
bone grafting in, 398 
goal of, 398 
patient selection for, 399-400 
technique for, 400-403 
comminuted, ligamentataxis in, 368-369 
complications of, 295-296 
avoidance and treatment of, 295—305 
conservative management of, indications for, 
308 
displaced, conservative management of, 
309-310 
dorsal plating tor, 341-346 
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Distal radius fracture(s) (continued ) 
column theory of, 342 
complications of, 343 
contemporary implants and techniques in, 
343-344 
distal radius specific implants in, 342-343 
early experiences with, 341 
technique of, 344-346 
external fixation of, 284, 395-397 
augmentation of, 367-368 
biologic advantage of, 397 
biomechanical considerations for, 381—383 
biomechanics and biology of, 363-373 
bone healing with, 369-370 
complications of, 395 
definitive, 364 
dynamic, 368 
mechanics of external fixator for, 364-367 
non-spanning, 375—380 
anatomy of distal radius and, 375 
contraindications to, 376 
distal radial osteotomy in, 377-378 
in unstable fracture, 376—377 
indications for, 375—376 
potential pitfalls of, 378 
results of, 378-379 
surgical technique for, 376-377 
pin-bone interface and, biology of, 370-371 
static, 367 
temporary, 363-364 
extra-articular, external fixation of, 320 
goal of treatment of, 321 
intrafocal pin fixation of, 318-319 
in older patients, 320 
with cast or external fixation, 320 
malunion of, 469-487 
carpal malalignment in, 473 
complications of, 484-485 
computed tomography in, 474 
osteotomies in, 474-479 
radial inclination in, 471, 472 
radial shift in, 473 
radial shortening in, 472 
radial tilt in, 472 
radiographic parameters of, 459-470 
sequelae of, 470 
surgery in, evaluation for, 471-473 
goals of, 474 
indications for, 471-474 
osteotomies, 474-479 
procedures in, 474-483 
results of, 483-484 
ulnar variance in, 473 
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plate fixation of, biomechanics and biology 
of, 329-339 
distal radius T-plate for, 331 
low profile, low contact plates for, 
331-332 
plate biomechanics and, 331 
surgical treatment of, complications of, 
325-326 
indications for, 321—322 
radiographic evaluation for, 322 
technique of, 322-325 
University of Washington/Harborview 
Medical Center experience with, 
326 
four-part, open reduction and arthroscopic 
fixation in, 412-413, 414, 415 
fragment-specific classification of, 285-287 
fragment-specific internal fixation of, 
355-362 
biomechanical studies on, 357-358 
complications of, 360 
hardware removal following, 360-361 
historical perspective on, 355-357 
indications for, 358 
results of, 359-360 
surgical technique for, 358—359 
grip strength loss following, 291 
initial evaluation in, 295—297 
instability of, predictors of, 289 
internal fixation of, 397-398 
complications of, 301-303 
intra-articular, arthroscopy in, 407-416 
displaced, 407 
interosseous ligament injury in, 408 
nonbridging external fixation of, 381-394 
biomechanical testing for, 385—387 
case report of, 390-392 
contraindications to, 392 
materials and methods for, 383—387 
osteotomy for, 385 
pin configurations for, 385 
results of, 387-388 
soft tissue injuries in, 408 
intrafocal (Kapandji) pinning and 
supplemental skeletal stabilization in, 
317-328 
malunion of, 292 
nondisplaced, conservative management of, 
308-309 
osteoarthritis following, 292 
osteoporosis following, disability and, 291—292 
outcome of, factors not invariably predictive 
of, 292 
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percutaneous and external fixation of, 
complications of, 299-301 
plate fixation of, complications of, 336—337 
fixed angle principle for, 333-334 
fragment specific fixation in, 332-333 
locking plate stems and combiholes for, 
334-336 
physiology of fracture healing with, 336 
post-traumatic osteoarthritis after, 290 
predicting outcome of, 289-294 
predictors of loss of wrist motion following, 
291 
predictors of patient satisfaction following, 
291-292 
radiographic evaluation for, 279-288 
rehabilitation of, 455-468 
and fracture stability, phases of, 
458-459 
cast treatment of, 460 
combined fixation in, 465 
dorsal plating in, 464 
external fixation in, 462 
finger rehabilitation in, 461 
intrarocal pinning in, 461-462 
plate fixation in, 464 
procedure-specific treatment for, 460-465 
South Bay Hand Surgery Center protocol 
for, 459-460 
special considerations in, 46] 
volar plating in, 464-465 
salvage of post-traumatic arthritis following, 
489-498 
comparison of options for, 494-495, 
496 
reatment algorithm of, 321 
treatment failures in, causes of, 465-466 
treatment of, decisions for, 307 
ulnar fragments in, 417-418 
ulnar wrist pain and, 290 
volar plate fixation of, 347-354 
anatomic considerations for, 347—349 
biomechanical aspects of, 349-350 
clinical experience with, 350—353 
wrist motion following, 292 
wrist pain/grip strength following, 291 


Distraction corticotomy, of radius, 479 


Dorsal plating, of distal radial fractures, 
341-346 


Dorsal root ganglion, 39-40 


Duran program, following flexor tendon repair, 
259, 260 
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E 





Edema, of hand, inflammatory, 456-457 
management of, 457 
simple, 456 


Elbow, flexion of, brachial plexus injuries 
and, 65 
flexion or extension of. nerve transfers for. 
79 


Electrical stimulation, in brachial plexus 
injuries, 105 


Exercise(s), blocking, following flexor tendon 

repair, 257, 258 

differential tendon gliding, following flexor 
tendon repair, 257, 258 

extrinsic stretching, for maximum flexor 
tendon glide, 263, 264 

gravity-eliminated, in brachial plexus injuries, 
106-107 

PROM, in brachial plexus injuries, 104, 105 

proximal interphalangeal joint bloocking, 
following tenolysis, 263, 264 


Extensor pollicis longus tendon, rupture of, 
438-439 


External fixator, for fixation of distal radial 
fracture, anchoring pins for, 364 
components of, 364 
connecting rods and joints for, 364 
frame configurations for, 365 
frame stability of, 365-367 
mechanics of, 367-368 


F 





Finger(s), flexion or extension of, nerve transfers 
for, 79 
“lumbrical plus,” 139 
normal tenodesis cascade of, 175 


Finger-moving tendons, 136-139 


Finger trap-traction, in distal radial fractures, 
310-311, 312 


Fixator, external. See External fixator. 
Flexor carpi ulnaris tendinopathy, 511 


Flexor digitorum profundus tendon, 136-138, 
167, 182 
avulsion of, repair with micro Mitek, 168 
repaired over button, 168 
injury in zone | laceration, dorsal retinacular 
reconstruction of, 169-170 
Keith needle repair of, 169 
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Flexor digitorum superficialis tendon, 138, 181, 
182 


Flexor sheath, and pulleys, relation to intrinsic 
and extensor apparatus, 151, 153 
digital, 151, 153 
L-shaped incisions in, for exposure, 156 
of thumb, and pulleys, 151, 154 


Flexor tendon(s), anatomy of, and surgical 
approaches to, 151-157 
at wrist, 151, 152 
in hand, 151, 152 
avulsion injuries of, type I, 167 
type II, 168 
type III, 168 
biology of, 159-166 
biomechanics of, 129-149, 160-161 
complex injuries of, replantation, 
revacularization, and amputation in, 
194-195 
treatment of, bone and joint repair in, 189, 
190, 191 
general concepts of, 187 
nerve damage repair in, 191—192 
soft tissue reconstruction in, 192- 
tendon repair in, 188—189 
vascular repair in, 189-191 
types of, 187 
disruption of, in complex injuries to hand, 
187-197 
dynamics of, 132-133 
function of, models of, 139-141 
glide of, extrinsic stretching exercises for, 263, 
264 
injuries in zone I, 167-171 
injuries in zone II, clinical history and physical 
examination in, 173, 175, 176 
postoperative rehabilitation in, 178 
repair of, 173-186 
improvements in, 173, 174 
pitfalls of, 178-179 
surgery in, cruciate repair in, 177 
epitendinous repair in, 177-178 
incisions in, 176 
indications for, 174-176 
opening of pulley system in, 176—177 
technique of, 176-178 
tying tendons to feeding tube for, 
177 
injuries in zone III and V, deep structural, 181, 
182, 183 
diagnosis of, 182-184 
etiology of, 182 


postoperative considerations following, 
184-185 
treatment of, 181-186 
in emergency department, 184 
outcomes of, 185-186 
surgical technique for, 184 
injuries of, delayed treatment of, including 
grafting, 219-243 
free tendon grafts in. See Free tendon grafts. 
intrasynovial, repair and rehabilitation of, 
advances in, 159 
structure and nutrition of, 159--160 
lacerations of, effect of digit posture on, 
154, 155 
incisions for repair of, 154, 155 
pediatric, injuries of, 253-256 
complications of, 255 
delayed diagnosis of, 255 
diagnosis of, 253-254 
postoperative rupture in, 255 
rehabilitation in, 254-255 
repair results in, 255-256 
technique of, 254 
tendon adhesions in, 255 
proximal cut ends of, retrieval of, 155, 
156 
pulley system of, anatomy of, 245 
biomechanics of, 133-134 
components of, 134-136 
function of, 245-246 
in rock climbing, 136 
reconstruction of, 245-251 
clinical studies of, 249 
complications of, 249-250 
Karev-belt-loop technique for, 
Kleinert/Weilby technique for, 
Lister’s technique for, 248 
loop and a half technique for, : 
options for, 246-247 
principles of, 247 
synthetic materials for, 249 
techniques for, 247-249 
triple loop technique for, 247—248 
reconstruction of, 235-239 
rehabilitation after, 262-263 
staged, indications for, 235-236 
stage one, 236-238 
stage two, 238-239, 240 
surgical technique for, 236-239 
with implantation of silicone implant, 
235, 236-238 
using active tendon implant, rehabilitation 
following, 263 








using passive tendon implant, rehabilitation 
following, 262-263 
repair of, adhesion formation following, 
201-202 
biologic approaches to, 206—207 
biology of, 268 
biomechanics of, 141-143 
blocking exercises following, 257, 258 
causes of failure of, 267 
clinical outcomes associated with, 199-209 
approaches to improve, 205—207 
evaluation of, 204-205 
experience over past 15 years, 199-201 
extent of injuries influencing, 203 
factors affecting, 201—203 
surgical skills influencing, 203 
controlled motion program following, 258 
core suture placement for, 160-161 
differential tendon gliding exercises 
following, 257, 258 
Duran program following, 259, 260 
early active motion following, 259-262 
epitendinous suture configuration for, 161 
history of, 123-127 
joint stiffness following, 203 
Kleinert program following, 258-259, 260 
primary, immobilization program 
following, 257-258, 259 
rehabilitation following, 257-262 
principles of, 267 
reconstruction of, and tenolysis of, 
rehabilitation after, 257-265 
rehabilitation following, optimization of, 
206 
repair site gap biochemistry and, 161—162 
repair site gap formation following, 161 
rupture repair following, 202—203 
sheath/pulley management for, 205-206 
stronger surgical repairs for, 205 
suture techniques for, 160 
tendon forces and, 142-143 
testing of, methods for, 142, 143 
surgery of, future of, 267-273 
zones of, 151, 152 


Flexor tenolysis. See Tenolysis, flexor. 


Forearm, volar surface of, and palm, anatomy 
of, 181-182 


Fracture(s), distal radius. See Distal radius 
fracture(s). 
healing of, biochemical response to injury and, 
456-457 
by callus formation, 455-456 
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factors determining, 455 
fracture site forces and, 456 
of pisiform, malunion of, 511 
radial styloid, arthroscopy in reduction of, 
410, 411 
three-part, arthroscopy in reduction of, 
410-411, 412 


Frayed tendon program, following tenolysis, 
234, 264 


Free-muscle transfer, aftercare following, 99 

donor muscle for, 92—93 

double, results of, 99-100 

double gracilis muscle for, 94-95, 96, 97, 98 
method for, 98—99 

functioning, in brachial plexus injury, 
91-102 
patient requirements for, 93-94 

gracilis harvest for, 95-96 

muscle excursion and, 93 

planning of, 92-94 

single, results of, 99 

single gracilis muscle for, 94, 95 
method for, 96-98 

strength of, 93 

technique for, 95—99 

to replace nerve transfer, 92 

uses of, 94 


Free tendon grafts, donor tendons for, 221 
in division of flexor digitorum profundus and 
superficialis, 219-220 
indications for, 220-221 
postoperative care following, 225 
surgical technique for, 221-224, 225, 226 
with intact flexor digitorum superficialis, 225 


G 





Galen, tendon repair and, 123-124 
Gene therapy, for tendon healing, 270-271 


Gene transfer, viral vectors for, in tendon 
healing, 270-271 

Gracilis muscle, double, for free-muscle transfer, 
94-95, 96, 97, 98-99 
single, for free-muscle transfer, 94, 95, 96-98 

Gravity-eliminated exercise, in brachial plexus 
injuries, 106—107 

Grip strength, loss of, following distal radial 
fractures, 29] 

Groin flaps, in complex injuries of flexor 
tendons, 193-194 
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H 





Hamate, anatomy of, 522 
proximal pole of, arthritis of, 522 
treatment techniques in, 523-525 
. lunate and, 522-523 


Hamate excisions, proximal pole, 523-525 


Hand, anatomy of flexor tendon in, 151, 152 
edema of, inflammatory, 456-457 
management of, 457 
simple, 456 
function of, nerve transfer to restore, 92 


restoration following flexor tendon injury, 


267 


Hemiresection arthroplasty, of distal radioulnar 
joint, 591-601 


Horner’s syndrome, 20, 21, 33 


Hunter, John, tendon repair and, 124 


Kleinert splint, with palmar pulley, 258 


Knives, for flexor tenolysis, 213-214 


L 





Ligamentotaxis, biologic effects of distraction 
and, 369 
biomechanics of, 368 
limitations of, 397 
pitfalls of, 462-464 
principles of, 368, 369 
Lubricals, 139 
Lunate, central axis of, 281-282 


Lung, cancer of, plexopathy of brachial plexus 
in, 33-34 


M 








Immobilization program, following flexor 
tendon repair, 257-258, 259 


Infection(s), following treatment of distal radial 
fracture, 295, 296, 302-303 
pin track, pathogenesis of, 370 


Intercarpal fusion, limited, of radiocarpal joint, 
491-492 


Interpositional devices, for flexor tenolysis, 214 

Intracarpal lesions, distal radial fractures and, 
290 

Intrafocal (Kapandji) pinning, and supplemental 
skeletal stabilization, in distal radial 
fractures, 317-328 


J 





Jersey finger, 167 


Joint, and bone, repair of, in treatment of 
complex flexor tendon injuries, 189, 190, 191 


K 





Kienbock disease, scaphotrapeziotrapezoid 
arthrodesis for, 540, 541 


Kirschner wire, for internal fixation of distal 
radial fractures, 398 


Kleinert program, following flexor tendon 
repair, 258-259, 260 


Magnetic resonance imaging, myelographic, in 
brachial plexopathy, 28-29, 30 
nonmyelographic, in brachial plexopathy, 

29-33 


Mesenchymal stem cells, for tendon healing, 
268-269 


Milch procedure, in malunion of extra-articular 
distal radius fracture, 479-480 


Monoarthritis, postinfectious, arthroscopic 
synovectomy of wrist in, 528 


Motion program, controlled, following flexor 
tendon repair, 258 
early active, following flexor tendon repair, 
259-262 
Motor evoked potentials, 42-44 


Muscle, changes in, with denervation, 91—92 
re-education of, in brachial plexus injuries, 
105-106 
strengthening of, in brachial plexus injuries, 
107 
transfer of. See Free-muscle transfer. 
Myele, ‘aphy, in traumatic plexopathy of 
brachial plexus, 26-28, 29, 30 


N 





National Agency for Accreditation and 
Evaluation in Health, 109 
Nerve damage, radial nerve, following 


percutaneous and external fixation of distal 
radial fracture, 299 








repair of, in treatment of complex flexor 
tendon injuries, 191—192 


Nerve roots, four-root avulsion of, nerve 

transfers in, 80 

integrity of, in brachial plexus injuries, 44-45 

single-root avulsion of, nerve transfers in, 80 

three-root avulsion of, nerve transfers in, 80 

two-root avulsion of, nerve transfers in, 80 

ventral, avulsion of, in brachial plexus injuries, 
direct ventral intraspinal implantation in, 
109-118 


Nerve transfers, free-muscle transfer to replace, 
92 
general principles for, 73—75 
grafts with, for direct repair of brachial plexus, 
55-68 
in brachial plexus injuries, cervical plexus 
for, 87 
fascicles from ulnar or median nerve for, 87 
hemicontralateral C7 for, 86-88 
intercostal nerve for, 86—87 
materials and methods for, 83-84 
of fifth to sixth cervical nerve stump, 84-85 
of phrenic nerve, 85-86 
of spinal accessory nerve, 85 
results of, 84-86 
Siriraj Hospital experience with, 83-89 
in brachial plexus injuries in adults, 71-82 
materials and methods for, 72-73 
number of nerves available for, 92 
reconstructive strategy of, 75-79 
to restore function of hand, 92 
to restore function of wrist, 92 





















































Nerves. See specific nerves. 








Neurogenic tumors, plexopathy of brachial 
plexus in, 35 











Neurorrhaphy, end-to-side, 71—72, 73 








Neurotization, extraplexal, 71 
intraplexal, 71 
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Open wafer procedure, in painful wrist 
impaction, 568-569, 570 














Osteoarthritis, arthroscopic synovectomy of 
wrist in, 528 
following distal radial fractures, 292 
post-traumatic, after distal radial fracture, 
290 

predictors of, distal radial fractures, 289-290 
































Osteotomy(ies), for nonbridging external 
fixation of intra-articular distal radial 
fractures, 385 
in malunion of extra-articular distal radius 

fracture, 474-480 
ulnar shortening, 568, 569 


P 
Pain, management of, in brachial plexus injuries, 
107 





Palm, and volar surface of forearm, anatomy of, 
181-182 


Palmaris longus tendon, 181 
Pancoast’s tumors, 33, 34 
Parsonage-Turner syndrome, 33 


Pin fixation. intrafocal. of radial distal fractures. 
318-320 


Pin track infection, pathogenesis of, 370 


Pin track problems, in external fixation of radial 
fracture, 395-396 


Pisiform, anatomy of, 507—508 
arthritic changes in, 513 
congenital disorders of, 510—511 
fractures of, malunion of, 511 
instability of, 511-512 
kinematics and biomechanics of, 508—509 
tumors of, 511 


Pisiform ligament complex, injuries of, 512 


Pisiform ligament complex syndrome, and 
pisotriquetral arthrosis, 507-517 
clinical presentation of, 513-514 
pathology and clinical variants of, 510 
treatment of, 514-515 


Pisiformectomy, incision for, 515 
outcome of, 515 
surgical technique for, 515-516 


Pisotriquetral joint, arthrosis of, 512-513 
pisiform ligament complex syndrome and, 
507-517 
congenital disorders of, 510-511 
imaging of, 509-510 
loose bodies within, 512 


Plain-film myelography, in traumatic plexopathy 
of brachial plexus, 26 

Plate fixation, of radial distal fractures, 

biomechanics and biology of, 329-339 
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Plate stems, locking, and combiholes, of distal 
radial fractures, 334-336 


Plexopathy, inflammatory brachial, 33 
nontraumatic brachial, 29—35 
traumatic brachial, 25—29 


PROM exercises, in brachial plexus injuries, 104, 
105 


Proximal interphalangeal joint, blocking 
exercise, following tenolysis, 263, 264 


Psoriatic arthropathy, arthroscopic 
synovectomy of wrist in, 528 


R 





Radial nerve(s), injury of, following 
percutaneous and external fixation of distal 
radial fracture, 299 
posterior appraoch to, 10 


Radiation fibrosis, as cause of plexopathy of 
brachial plexus, 33 


Radiocarpal joint, treatment of, limited 
intercarpal fusion in, 491-492 
total wrist arthrodesis in, 490-491 
wrist prostheses in, 493 


Radiolunate/radioscapholunate/ 
radiounotriquetral arthrodesis, indications 
for, in rheumatoid wrist, 545 


Radioscapholunate arthrodesis, 561-566 
indications for, 560-561 
results of, 562-563 
technique of, 561-563 


Radioscapholunate fusion, technique of, 
494 


Radioulnar joint, distal, anatomy of, 589-590 
arthritis of, 493-494 
diagnosis of, 606—607 
diagnostic studies in, 591—592 
examination in, 59] 


arthrosis of, conservative management in, 


607 
etiology of, 605 
degenerative arthritis of, post-traumatic, 
606 
dislocation of, 493 
functional anatomy of, 417, 418 
hemiresection arthroplasty of, 591-601 
hemiresection in, 594-597 
indications for, 591 
surgical approach for, 592-594 


in rheumatoid arthritis, clinical 
presentation of, 575-576 
Darrach resection in, 580—582 
diagnostic imaging in, 576 
distal radioulnar joint osseous 
procedures in, 580 
distal ulnar prosthesis in, 584 
management of, 577-589 
nonoperative treatment of, 576—577 
oblique distal ulna resection in, 584 
operative treatment of, 577-585 
reconstruction of tendon rupture in, 
579-580 
Sauve-Kapandji procedure in, 582-584 
soft tissue rebalancing in, 584—585 
synovectomy or tenosynovectomy in, 
578-579 
kinematics of, 604-605 
kinetics of, 605 
late problems of, after distal radius fracture, 
42] 
laxity of, in distal radius fracture, 417 
ligamentous anatomy of, 603-604 
malalignment of, 493, 495 
osseous anatomy of, 602-603 
pain in, following distal radius fracture 
malunion, 480-48] 
stability analyses of, 605 
ulno-radial ligaments and, 417, 418 


Radius, distal, anatomy of, non-spanning 


external fixation and, 375 
articular separation of, 284-285, 286 
articular step-off of, 284, 286 
articular surface of, 281 
fractures of. See Distal radius fracture(s). 
lateral view of, 280-281, 283-284 
nonunion of, 443-447 
open reduction and internal fixation in, 
444 446 
radial deviation deformity in, 446 
surgery in, complications of, 446 
rehabilitation following, 446 
treatment options in, 443, 444, 445, 446 
wrist arthrodesis in, 444, 445 
normal radiographic landmarks of, 
279-282, 285 
patterns of injury to, 285 
posteroanterior view of, 279-280, 282-283 
radial deviation deformity of, 446 
radiocarpal interval and, 282-283 
radiographic parameters of, 282-285 
radius of curvature of, 281, 282 
volar tilt of, 283-284 








work-related injury to, injury compensation 
in, 29] 


Rheumatoid arthritis, arthroscopic synovectomy 
of wrist in, 527-528 
management of distal radioulnar joint in, 
577-589 
ulnar head endoprosthesis in, 612-614 


Rheumatoid wrist, partial arthrodesis for, 
545-552 


Rock climbing, flexor tendon pulley system and, 
136 


S 
Sauve-Kapandji procedure, in rheumatoid 
arthritis of distal radioulnar joint, 582-584 
in rheumatoid wrist, 545 
revision of, 613-614 
revision of, ulnar head endoprosthesis in, 614 





Scaphoid, and distal radius. combined fractures 
of, arthroscopy and soft tissue repair in, 432, 
433 

as challenging, 427 
clinical cases of, 436-439 
distal radius fracture reduction in, 431, 
432 
imaging of, 429-430 
percutaneous and arthroscopic 
techniques in, 427-441 
postoperative care in, 435 
rigid fixation of distal radius in, 
432-433, 434 
scaphoid fracture-reduction in, 430-431 
screw implantation in, 435, 436 
screws for fixation of, 433-435 
treatment of, 428-435 
materials and methods for, 428-435 
results of, 435-436 
surgical technique in, 428-435 
excision of, with four-corner fusion, 531-538 
postoperative care and rehabilitation in, 
536-537 
surgical technique for, 532-536 
fracture(s) of, and radial styloid fracture, 436 
Colles’ fracture and, 436-438 
with distal radius fractures, 297 
nonunion advanced collapse of, staging of, 
treatment options in, 532 
nonunion of, radioscaphoid arthritis from, 521 
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Scapholunate, advanced collapse of, staging of, 
532 
treatment options in, 532 
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Scaphotrapeziotrapezoid arthrodesis, for 
arthritis, 539-543 
for Kienbock disease, 540, 541 
surgical technique for, 540 


Sensory nerve action potential, 39, 41, 42 


Sensory re-education, in brachial plexus injuries, 
107 


Septic arthritis, arthroscopic synovectomy of 
wrist in, 528 


Shoulder, abduction of, brachial plexus injuries 
and, 65 
elevation or abduction of, nerve transfers for, 
77-79 


Skeletal stabilization, supplemental, and 
intrafocal (Kapandji) pinning, in distal radia! 
fractures, 317-328 


Skin flaps, cross-finger, in complex injuries of 
flexor tendons, 193 
groin, in complex injuries of flexor tendons, 
193-194 


Skin grafts, in complex injuries of flexor 
tendons, 192-193 


Smith fractures. immobilization of, 312. 314 


Soft tissues, rebalancing of, in rheumatoid 
arthritis of distal radioulnar joint, 584-585 
reconstruction of, in complex flexor tendon 

injuries, 192-194 


Spider plates for intercarpal fusions, 533 


Spinal nerve roots, avulsed, posterior approach 
to brachial plexus for repairing, 111-112 


Splint(s), Kleinert, with palmar pulley, 258 
types of, 458, 459, 460, 462 


Steroids, with flexor tenolysis, 214 


Stimulation unit, direct-current, in brachial 
plexus injuries, 103-104, 105 


Stress relaxation, viscoelasticity and, 130 


Strickland/Indiana Hand Center early active 
motion protocol, for flexor tendon 
rehabilitation, 259, 261 


Styloid, radial fractures of, and scaphoid 
fracture, 436 
arthroscopy in reduction of, 410, 411 
three-part, arthroscopy in reduction of, 
410-411, 412 
ulnar fractures of, 42] 
arthroscopic reduction in, 413-415 
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Styloid, radial (continued) 
with distal radius fractures, 297, 298 


Styloidectomy, radial, 519-522 
complications of, 521-522 
techniques of, 520-521 


Sugar tong splint, in distal radial fractures, 
310-311, 312 


Suprascapular nerve, posterior approach to, 
9-10 


Synovectomy, arthroscopic, in arthritis of wrist, 
527-530 
technique of, 528-529 
indications for, 527-529 
of wrist, in rheumatoid arthritis, 
527-528 
of distal radioulnar joint, in rheumatoid 
arthritis, 578-579 
wrist, and distal ulna resection, in rheumatoid 
wrist, 545 


Synovitis, post-traumatic, arthroscopic 
synovectomy of wrist in, 528 


Systemic lupus erythematous, arthroscopic 
synovectomy of wrist in, 528 


T 





T-plate, distal radius, for fixation of radial distal 
fractures, 318—320 


Tendon(s). See also specific tendons. 
anatomy of, 129 
finger-moving, 136-139 
flexor. See Flexor tendon(s). 
healing of, 187-188 
cell-based strategies for, 268—269 
gene therapy for, 270-271 
molecular medicine for, 269-270 
phases of, 268 
injured, treatment of, history of, 123-124 
mechanical properties of, 130 
microarchitecture of, 129, 130 
quality of, patient age and, 132 
response to cyclic loading, hysteresis and, 
131, 132 
rupture of, in closed cast treatment of distal 
radial fractures, 299 
time-dependent factors and, 130-132 
viscoelastic properties of, 130-131 


Tendon excursion, in hand, 457 


Tendon gliding, and tendon repair, 457-460 


Tendon implant, active, for flexor tendon 
reconstruction, rehabilitation following, 263 
passive, for flexor tendon reconstruction, 

rehabilitation following, 262-263 


Tendonitis, following closed cast treatment of 
distal radial fractures, 299 


Tenodesis cascade, normal, of fingers, 175 


Tenolysis, as salvage procedure, 219 

flexor, 211-217 
adjunctive modalities for, 214-215 
anesthesia for, 212, 227-228 
as technically difficult, 212 
complications of, 216 
frayed tendon program and, 234, 264 
indication(s) for, 211, 227, 263 
indwelling catheter with, 214-215 
interpositional devices with, 214 
knives for, 213-214 
operative considerations for, 227 
patient selection for, 263 
postoperative considerations following, 

233-234 
postoperative management following, 
215 

results of, 215-216 
steroids with, 214 
surgical technique for, 212—216, 228-233 
timing of, 211—212, 227 
tourniquet for, 228 

proximal interphalangeal joint blocking 
exercise following, 263, 264 

rehabilitation program following, 263, 264 


Tenosynovectomy, of distal radioulnar joint, in 
rheumatoid arthritis, 578-579 


TGF-8 cytokine, for tendon healing, 270 
Thumb, flexor sheath and pulleys of, 151, 154 


Tissue(s), biomechanics of, 458 
immobilization of, shortening in, 458 
viscoelastic, 458 


Tissue engineering, for tendon healing, 269 


Tourniquet, for flexor tenolysis, 228 


Traction tower, 1n intra-articular distal radius 
fractures, 409, 410, 413 


Triangular fibrocartilage complex, conditions of, 
classification of, 565 
injuries of, in distal radius fractures, 418-419 
tears of, arthroscopic wafer procedure 
procedure in, 569-572 
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Ulna, distal, hemiprosthetic replacement of, 
indications for, 607—608 
resection of, and wrist synovectomy, in 
rheumatoid wrist, 545 
transverse resection of. See Darrach 
resection. 
unstable, future options in, 617 
oblique distal, resection of, in rheumatoid 
arthritis of distal radioulnar joint, 584 


Ulnar head endoprosthesis, contraindications 

for, 608 

for unstable distal ulnar resection, 
603-620 

in revision of Sauve-Kapandji procedure, 
614 

in rheumatoid arthritis, 612-614 

rationale for development of, 607 

results of, 615-618 

revision procedure for, 612 

surgical technique for, 608-612 


Ulnar head implant arthroplasty, residual 
instability following ulnar head 
endoprosthesis in, 614-615 


Ulnar impaction syndrome, 567-575 
diagnosis of, 566 
imaging in, 566-567 
treatment of, 567-568 
ulnar stress test in, 566 


Ulnar prosthesis, distal, in rheumatoid arthritis 
of distal radioulnar joint, 584 


Ulnar shortening osteotomy, 568, 569 
and volar shortening osteotomy, 479, 482 
arthroscopic, with wafer resection, 480 
in malunion of extra-articular distal radius 
fracture, 479-480 


Ulnar wrist. See Wrist, ulnar. 


Ulno-radial ligaments, distal radio-ulnar joint, 
417, 418 


Universal sling, in brachial plexus injuries, 103, 


104 


V 





Vaughan-Jackson syndrome, 576 
Vincula, 152, 154 


Viral vectors, for gene transfer in tendon 
healing, 270-271 


Viscoelastic properties, of tendon, 130-131 





Volar avulsion fractures. with distal radius 
fractures, 297 

Volar plate fixation, of distal radial fractures, 
347-354 


Volar shortening osteotomy, ulnar shortening 
osteotomy and, 479, 482 


W 

Watson’s matched distal ulnar resection, versus 
Bower’s hemiresection-interposition, in 
arthritis of distal radioulnar joint, 584 





Wrist, anatomy of flexor tendon at, 151, 152 
arthritis of, arthroscopic synovectomy in, 
527-530 
arthroscopic techniques for, 519-526 
indications for surgery in, 520 
treatment techniques in, 520—521 
arthrodesis of, 631-640 
complete, complications of, 634-635 
history of, 629-630 | 
in degenerative or post-traumatic arthritis, 
indications and techniques for, 633 
inflammatory arthritis, indications for, 
631-632 
surgical techniques for, 632 
in nonunion of distal radius, 444, 445 
in pediatric patients, indications and 
surgical techniques for, 633-634 
in unstable/contracted wrist, indications 
and surgical techniques for, 633-634 
indications and contraindications for, 
630-631 
patient outcome following, 634-635 
total, in treatment of radiocarpal joint, 
490-491 
articular surface of, distal, anatomy of, 519 
function of, nerve transfer to restore, 92 
impaction of, painful, arthroscopic wafer 
procedure in, 569-572 
open wafer procedure in, 568-569, 570 
kinematics of, 531 
ligaments of, 519, 520 
motion of, following distal radial fractures, 292 
overdistraction of, following percutaneous and 
external fixation of distal radial fracture, 
300 
pain in, and grip strength, following distal 
radial fractures, 291 
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range of motion of, kinematics of, 559-560 

rheumatoid, indications for radiolunate/ 
radioscapholunate/radiounotriquetral 
arthrodesis in, 54 


A 
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Wrist, anatomy of (continued ) 

natural course of, 543-544 

partial arthrodesis for, 545-552 
complications of, 548-549 
radiologic changes following, 546—548 
range of motion in, 545-546 
surgical technique of, 548 

patterns of deformity in, 543 

Sauve-Kapandji procedure in, 545 
revision of, 613-614 

wrist synovectomy in, and distal ulna 
resection, 545 

styloid arthritis of, 519-520 
total arthroplasty of, 621-630 

exposure for, 623 

failed, 627 

historical perspective on, 619-621, 622 

operative technique for, 622 

patient selection for, 621-622 

postoperative management in, 625-626 

potential complications of, 626-627 
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preopertive planning for, 622 
radial component implantation in, 
623-625 
results of, 626 
templating in, 623 
ulnar, biomechanics of, 565-566 
injuries of, realignment of incongruency in, 
418, 419 
with distal radius fractures, treatment of, 
417-425 
pain in, 290 
following malunion of radial fractures, 
480-48 | 
arthroscopic reduction and pinning 
in, 418, 419 
triangular fibro-cartilage complex 
injuries in, 418-419 
posttraumatic, assessment of, 422 
salvage procedures in, 481-483 


Wrist prostheses, for radiocarpal joint, 493 
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